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Exotic plants are plants that are intentionally or unintentionally included in an area. Based on the results 
of the 2020 survey, one of the exotic plants found in the Donglo Block Rehabilitation Zone area of Meru 
Betiri National Park (MBNP) is cinderella weed (Synedrella nodiflora). The objective of this study is to 
determine the distribution pattern and area of cover of exotic S. nodiflora plants in the research location. 
Data were collected using a combination method of systematic plot transects measuring 2 x 2 meters which 
were placed along the transect with a total of 415 plots. The data recorded were the coordinate position 
of each individual S. nodiflora and the area of the cover. Analysis of distribution pattern data using the 
Morisita index and visualized with a spatial distribution map using Geographic Information System (GIS). 
Coverage area analysis was carried out by calculating the percent cover of S. nodiflora. The results of the 
analysis of the Morisita index showed the value of Iδ = 7.13, which indicates that the distribution pattern 
of the plants is clustered. In addition, the presence of this species in the study area was occupied 41.7% or 
0.85 ha of the total area of 2.04 ha. It shows that this species still did not dominate the area, so it can be 
said that this species has not yet become an invasive species category in the research location. 
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Meru Betiri National Park (MBNP) is a 
nature conservation area that It is divided 
into several zoning, one of which is the 
rehabilitation zone (Guntoro, 2017; Meru 
Betiri National Park, 2020). The 
Rehabilitation Zone is an area that has been 
damaged or degraded, so that the 
vegetation that grows in it is not only native 
vegetation (Alvinda et al., 2017). The zone is 
managed by an intercropping system by the 
community under the supervision of MBNP. 
The types planted are tree stands with 
seasonal crops, including for the purpose of 
restoring the condition of the area as before 
(Subaktini, 2006). One of the managed 
areas is located in the rehabilitation zone of 
the Donglo Block, Resort of Wonoasri 
MBNP. The condition of this area also has 
the potential to be disturbed due to the 
presence of exotic plants. 
Exotic plants are plants are imported 
or included in an area (Supriatna, 2008). 
Besides being intentionally introduced by 
humans, some exotic plants also have the 
ability to colonize naturally. Exotic plants 
that can colonize naturally generally have 
light seeds, so they are easily carried by the 
wind or carried away by rainwater 
(Tjitrosoedirdjo et al., 2016). The spread of 
exotic plants has a huge influence on the 
biodiversity of the ecosystems they enter. 
The presence of this exotic plant has 
the potential to become an invasive species 
in an area if the plant undergoes very rapid 
development. It of course can cause 
disturbances and threats to the ecosystem, 
as well as have a negative effect on the 
community endemic plants (Diah et al., 
2013; Permadi & Harahap, 2019). 
(Robiansyah, 2013) stated that the 
distribution of exotic plants is considered as 
one of the factors causing the extinction of 
plants in the world. Based on the results of 
2020 survey, one of the exotic plants found 
in the Rehabilitation Zone of the Donglo 
Block is cinderella weed (Synedrella 
nodiflora) and based on (Susilo, 2018) these 
plants are potentially invasive in MBNP. 
The species S. nodiflora is an exotic 
plant originating from South America 
(Susilo, 2018). These plants have broad 
leaves and reproduce by seeds. Based on 
research (Setyowati, 2007) this species can 
produce about 6,330 seeds per individual, 
making it easier for this plant to dominate 
the area it grows. This dominance is one of 
the factors that an organism can cause harm 
to an ecosystem. Some reports state that the 
species S. nodiflora belongs to the species 
category invasive (Susilo, 2018; Utami and 
Murningsih, 2018).  
Based on the explanation above, it is 
significant to study the distribution 
pattern of this exotic plant, as an early 
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detection effort in handling exotic species 
that have the potential as invasive species. 
The objective of this research is to 
determine the distribution pattern of 
exotic S. nodiflora plants in the 
rehabilitation zone of the Donglo Block, 
Resort, of Wonoasri MBNP.  
RESEARCH METHODS 
Time and Location 
 This research was carried out in 
March – December 2020. Data were 
collected in the Rehabilitation Zone of the 
Donglo Block, Resort of Wonoasri MBNP 
(Figure 1). Description and data analysis 
was conducted at the Ecology Laboratory, 
Department of Biology, Faculty of 
Mathematics and Natural Sciences, 































Figure 1. Research Location 
Data retrieval 
Data were collected by using a 
combination method of systematic transect 
plots. Laying plot size 2 x2 meters at each 
transects with a distance between plots of 
two meters and a distance between 
transects of five meters. The data taken in 
the form ofthe number of individuals and 
the coordinates of each individual S. 
nodiflora in each plot. Coordinate marking 
using Garmin 64s GPS. Measurement of 
abiotic factors was also carried out at each 
location where cerumen plants were found. 
The abiotic factors measured included air 
temperature, humidity, pH soil and light 
intensity.  
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The formula used to determine the 
distribution pattern of S. nodiflora was by 
using the morisita index (Iδ) (Michael, 




Iδ = n................................................... .....3.1 
Note : 
Iδ= morisita distribution index 
n = total number of plots 
x= number of individuals per plot/percent 
closure of each plot 
x2= the sum of the individual squares of 
each plot. 
The results from the calculation of the 
Morisita Index obtained are adjusted to 
category as follows. 
Iδ= 1: Random distribution pattern 
Iδ> 1: Uniform distribution pattern 
Iδ< 1: Cluster distribution pattern 
Furthermore, the distribution of S. 
nodiflora was also visualized with a 
mapspatial distribution. Making this 
mapusing the ArcGIS 10.1 program. The 
base map of the research location was 
obtained from Google earth 2020. 
Coordinate point data for each individual S. 
nodiflora was overlaid and categorized 
group or solitary.    
The data from the measurement of 
abiotic environmental parameters was used 
to determine the environmental conditions 
that support the growth of the exotic 
species S. nodiflora in the Donglo Block, 
Resort of Wonoasri, MBNP These 
parameters were then analyzed for their 
range values to describe the environmental 
conditions of the location where the S. 
nodiflora species grew.  
 
RESULTS AND DISCUSSION 
The results of the Morisita index 
analysis showed a value of Iδ = 7.13, which 
indicate the distribution pattern of the 
plants was grouped because the value of Iδ> 
1. It can also be seen in the results of 
mapping the distribution pattern of S. 
nodiflora (Figure 2). The map explained that 
S. nodiflora at the study site grew in clusters. 
It can be influenced by biotic and abiotic  
factors.
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Figure 2. Distribution Pattern of the Exotic Plant Synedrella nodiflora 
  
One of the biotic factors that can 
affect distribution patterns is factors that 
come from the plant itself, such as the way 
of the reproduction process. Plants 
reproduce using seeds, so the seeds 
produced will fall around the parent plant. 
It resulted in the formation of a clustered 
distribution pattern. Research from 
(Triastinurmiatiningsih et al., 2012) also 
found that the distribution pattern of S. 
nodiflora in Telaga Warna Nature Reserve 
and Park, Puncak Bogor was clustered. 
Some literatures state that the distribution 
pattern of plants that are most often found in 
nature are the clustered distribution pattern, 
because the fallen seeds will produce 
vegetative tillers that are still close to the 
parent. Other factors that can cause clustered 
distribution patterns are abiotic factors. 
Abiotic factors that affect the 
distribution pattern of S. nodiflora in this 
study were air humidity, temperature, soil 
pH, light intensity and wind speed. These 
abiotic factors can also support the growth of 
S. nodiflora. The results of the measurement 
of abiotic factors are as in Table 2. 
Table 2. Results of measurement of abiotic factors 
Abiotic Parameters Range Value 
Temperature (oC) 32.1 – 39.8 
Light intensity (Lux) 146 – 959 
Air humidity (%RH) 41.9 – 71.8 
soil pH  5.5 – 7 
Wind speed (m/s) 0.1 – 2.4 
Based on the abiotic data, it shows 
that in each place (plot) the abiotic data 
collection has a range of values that vary. 
It also results in a group distribution pattern 
of a plant population. Clustered distribution 
patterns can occur due to different abiotic 
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factors. Differences in abiotic factors in a 
habitat causes the sources of nutrients 
needed by plants to support their growth 
are not spread evenly, resulting in the 
growth of S. nodiflora clustered. This 
condition is in accordance with the 
statement’s Heddy in research's (Wahyuni 
et al., 2017) which states that clustered 
distribution patterns occur due to abiotic 
environmental factors that are rarely 
uniform even though they are in narrow 
locationst. 
The light intensity is very important 
for the process growth S. nodiflora. The 
range of light intensity values obtained in 
the field was between 146 – 959 lux. These 
conditions strongly support the growth of 
S. nodiflora. This species can grow in 
conditions of high and low light intensity. 
This species has morphological 
adaptations to survive in different 
environmental conditions. Based on field 
observations, in environmental conditions 
that had high light intensity this species 
had smaller leaf sizes. It might be done to 
reduce transpiration. It is supported by 
research (Susilowati, 2016) which states 
that light intensity greatly affects leaf 
morphology. High light intensity causes 
leaf cells to shrink, thylakoids clump 
together, and lower chlorophyll counts so 
that causes the leaf size to be smaller than 
the leaf morphology that gets low light 
intensity. Based on these differences, it 
can be concluded that S. nodiflora is able to 
grow in conditions of high or low light 
intensity by adjusting the size of its leaves. It 
is also supported by research from Susanto et 
al., (2020) that S. nodiflora is able to grow in 
various environmental conditions. 
Another abiotic environmental factor is 
temperature. Environmental temperature 
also greatly influences the growth of S. 
nodiflora. The temperature range at the 
research site was between 3.21oC – 39.8oC. 
The temperature at the research site was 
quite high, but still able to support the 
growth of S. nodiflora. Based on the results in 
the field, S. nodiflora was more commonly 
found in locations with low temperatures. 
According to Philho's study (2011) the 
optimal temperature for the growth of S. 
nodiflora is in the range of 25oC - 30oC. 
Therefore, S. nodiflora at the study site was 
more commonly found in locations that had 
not too high temperatures. 
The next abiotic factor is air humidity. 
The range of air humidity values in the 
research location was 41.9% - 71.8%. The 
moisture value was able to support the 
growth of S.nodiflora. Based on data in the 
field, these species were more commonly 
found in locations with high humidity than in 
locations with low humidity. It is one of the 
causes of S. nodiflora having a clustered 
distribution pattern, because these species 
tend to grow in locations with high humidity 
values. This statement is supported by study 
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from Zahra et al., (2019) which in their 
research, S. nodiflora was able to grow in 
the air humidity range of around 62% - 
82%. 
Soil pH value obtained in the field 
was 5.5 – 7. This value is able to support 
the growth of S. nodiflora. Based on 
observation at the research site, S. 
nodiflora tend to grow in the soil pH range 
of 6.0 – 7, in locations that had a low pH 
value or have an acidic pH almost no S. 
nodiflora plants was found. It is in 
accordance with research from Farmus et 
al., (2018) that a good soil pH for growth 
has a value range of 6.0 – 7.5, due to soil 
pH can affect the activity of 
microorganisms that decompose soil 
organic matter. Based on the abiotic 
environmental factors above, it can be 
interpreted that S. nodiflora can grow well 
in shady and humid environmental 
conditions. It is in accordance with the 
statement from Raphael et al., (2016) 
which states that S. nodiflora can grow 
well in fertile and humid environmental 
conditions. 
The last factor to be measured is 
wind speed. The wind speed values 
obtained in the field ranged from 0.1 to 
2.4. The value obtained was not too high, 
but S. nodiflora had seeds that were small 
and light, so that they were easily carried 
by the wind and easily dispersed even 
though the wind speed is low. Based on 
Susanto et al., (2018) S.nodiflora has seeds 
that are very light so they are easily carried 
by the wind. Based on study conducted by 
Atmanto et al., (2017) wind has a very big 
influence in helping the distribution of 
individuals in shaping the distribution 
pattern, because the wind will carry seeds 
from plants so that the seeds will be spread 
widely, but at the research site, S. nodiflora 
tend to grow in groups. It occurred because 
of the presence of other plants that hindered 
the spread of seeds, then it was one of the 
causes of the formation of a clustered 
distribution pattern. 
 Statement above strengthened by 
research conducted by Wahyuni et al., (2017) 
which states that environmental factors and 
nutrient availability are the most important 
factors in the distribution of a plant and the 
level of grouping found in a population also 
depends on to characteristics of a habitat, 
weather and physical factors of the plant 
itself.  
S. nodiflora species in the Donglo Block, 
Resort of Wonoasri MBNP occupied 41.7% or 
0.85 ha of the total research site area of 2.04 
ha. Based on these results, this plant at the 
research location was still at the introduction 
stage or still did not dominate. 
Several studies on S. nodiflora 
concluded that this plant was an invasive 
plant, because it was found to be very 
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abundant, one of them is research from 
Utami & Murningsih (2018) in Penggaron 
Tourism Forest, Semarang Regency, 
Central Java, but in the Donglo Block area, 
S. nodiflora was still not found dominate. It 
wasalso possible to find the presence of 
the Pueraria javanica species which was 
deliberately planted by the farmers in the 
rehabilitation area. Therefore, the S. 
nodiflora species was still not included in 
the invasive species category in the 
Donglo Block, Resort of Wonoasri MBNP. 
However, these plants had  the potential to 
become invasive plants in the future if 
there was no special treatment. 
 
CONCLUSION  
The conclusion of this study is that 
the distribution pattern of the exotic plant 
population of S. nodiflora L. Gaertn in the 
Donglo Block, Resort of Wonoasri MBNP 
area was clustered. It was supported by 
the distribution pattern map of S. 
nodiflora. The area of coverage of S. 
nodiflora L. Gaertn at the study site still 
did not dominate, so it has not been 
included in the invasive plant category in 
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